Biosynthesis of uroporphyrinogens. Interaction among 2-aminomethyltripyrranes and the enzymatic system.
Many hypotheses on uroporphyrinogen biosynthesis advanced the possibility that 2-aminomethyltripyrranes formed by porphobilinogen deaminase are further substrates or uroporphyrinogen III co-synthase in the presence of porphobilinogen. These proposals were put to test by employing synthetic 2-aminomethyltripyrranes formally derived from porphobilinogen. None of them was found to be by itself a substrate of deaminase or of co-synthase in the presence of porphobilinogen. The tripyrranes chemically formed uroporphyrinogens by dimerization reactions, and the latter had to be deducted in control runs during the enzymatic studies. Two of the tripyrranes examined, the 2-aminomethyltripyrrane 7 and the 2-aminomethyltripyrrane 8, were found to be incorporated into enzymatically formed uroporphyrinogen III in the presence of porphobilinogen and of the deaminase-co-synthase system. While the former gave only a slight incorporation, the latter was incorporated in about 16%. No incorporation of 8 into uroporphyrinogen I was detected. On the basis of these results, and of the previous results obtained with 2-aminomethyldipyrrylmethanes, an outline of the most likely pathway of uroporphyrinogen III biosynthesis from porphobilinogen is given.